-, Searching PAJ 



^/WAItABLBCOPY 
PATENT ABSTRACTS OF JAPAN 

(11 publication number : 11-055096 
(43)Date of publication of application : 26.02.1999 



1/2 ^-V 



(51)[nt.CI. 



H03K 17/08 
G11C 7/00 
H01L 27/04 
H01L 21/822 
H01L 21/8238 
H01L 27/092 
H03K 17/687 



(21 Application number : 09-207484 (71 Applicant : FUJITSU LTD 

(22)Date of filing : 01.08.1997 (72)Inventor : ANDOU NARIYOSHI 




(54) SEMICONDUCTOR INTEGRATED CIRCUIT AND METHOD FOR SUPPRESSING HOT 
CARRIER DETERIORATION OF TRANSMISSION GATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the 
deterioration of a device characteristic due to a hot 
carrier effect by connecting a signal source to the gate 
of a 1st transistor of an inverter that consists of 1st and 
2nd n type MOS transistors and to the gate of a 
complementary p type MOS transistor respectively. 
SOLUTION: A voltage signal of a negative logic from a 
signal source 1 is given to a p type MOSFET2 and an n 
type MOSFET3 through an RC transmission line, it 
reaches the MOSFET2 faster than the MOSFET3 
because of the delay of an inverter 4 and the MOSFET2 
first becomes conductive. As a result, the quantity of 
drain current that flows into the MOSFET3 is 
suppressed, and the deterioration of a device 
characteristic due to a hot carrier effect can be 
suppressed. Also, the dullness of voltage signal which is 
inputted to a gate of the MOSFET3 is eliminated and the 
voltage signal can be steep by the inverter 4 that is 
arranged before an input to the gate of the MOSFET3. 
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^aWnlMOS h-7>vx9©&y-h^©mEiM^ 
*»<tsi*-*fi*a*<. eaaastfu-c. ai©na 

MOS h^vX-S'ts^WnUMOS h7>vX*t 

isXZOf—t-k* n^MMOS h^>vX$©p£! 
MOS h7>?A9©y-hfcO*ti€til=BB&h.« 
t^lc. -f>/<-4i4q*eSH*Bi:aaifflnfiMOS 

HtllBaiCDnSMOS h?>?X*«>KU'r >&«IGff 
2fl)nlMOS h5V5?X*OK^ >t*<tt«l**l-5 

ft¥*ftaBBB. 

HtlfEfflffiSMOS h7>vX^(DnlMOS h7>vX 

5»xi*pS!mos h7>vx$a>y- K^romEii^o) 

AijB»B*M*a<+*Ci:fcJ:y. h + V'JTlc 
* 4 TV \*-f X fttt© &ib € #p jhf 

y-h©*y h**yra»i::J:*T'W><.4*te©*<b 

ftjfgffllSIlMOS h7>^»plMOS h7>vX 

*©y-HcB«»»Mos h^y^xjonSMos 

[»*JJ!4] HtBMOS^^JiySifiil 

mlfEfflffi^MOS h7>vXiiff)plMOS>7>vX 
SKKfBffiiJMOS h7>yX50nlMOS h7>V 

***yt*<a»«s-f c^i^y. k*+ut 

l=* St/ W X«tt©Sfc*«Ut*-<6 C t £ #ft t 

h**y7£<bWut*a. 
[IS*«5] ffiliiMos h^vvx* *yft*eai 
y-h©*? h**y7»*i=*4TA-r*«tt©*<b 
*»ihf **v h**»jT*fc»it*ai::js(.*-c. 

fliefflfflSMOS h7>vX5K0plMOS h^>vX 
*©y-hft*. BtllB^ffiSMOS h7>vX$(Dn£ 

mos h5>vx5©y— hfi^y a z tic* 
u. xitnep&Mos h7>i?x*©y-his. a 

lEfflffiSlMOS h7>vX5d)nlMOS h^VvX-SJ 

©y- mi* y tfi< r-s c ticj: y *•> h*^ u tic 



[SSS*3S6] liJEfflffiUMOS h7>vX5©plM 
OS h^vXS&tf nl2MOS h^i/X*©**© 

y- h^(o«w»E«#«*^*-B-*ffl#a4«Hi:-c* 
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[0025] iiraLLfcmi ©*ss^s^2©^ts«iic 

fcl>-CI*fei§9-*- h±rc&lt«BBI=J:-3T*? 

LTL^fc©lC»U. C©»3©«K«lci3^Ttt» MO 
S FET*-©fc©ICi&M£ffiL.T. tv>h^'J7M 
K7>5?X*«tt©*ib£»±U«fe5i-r*t© 

[0026] JUtttClli, plMOSFETCOy-hg 
fnlMOSFET(Df-hftJ;HS<n» XI*. 
plMOS FET©?— K4g£nl!MOS FETffi^- 

Mi«fcy ^*i&©aastt. a*. niMo 

SFET*y tEBBS^SfeSpSMOS FET©B» 
piMOSFETiniMOSFET©g 
BBAS* L < Ut @SS©tt^£ lS±***fcftl=fflt* 
f»*xSt©-Cfe*<, Lfr L. C©m3©HJS^-eii. d 

©a«©*asa*i=ty. p£mosfet©e»b 

**nBMOSFET©B»B*J:y*Elw»«)r, * 
7h**<J7JIMI=J:**©tttt©g1b£9PiLU -© 
«fc 5 fcMO S F E T ^ftffl Lfc@B©»**Btf-t 7 t 

[0027] fefc. Z.©tfc7lCp^MOS FETt ni 
MOSFET<D®W>mJ]ZMm?$>Xm\t. piMOS 
FET©L#L*«aE*BBLfcy. hBfcBB© 
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j»BMb<Sifl=J:oTtaail"C*4. 04K. *&«!©« 
4©»609$^-f < , 04 (A) icii. lEBMHi-si-efflfci 

SMOS F ETOfiSIV- hlcmE1I^$4^-5lHl8§A< 

[0028] *r. @te(D^ii«*ittiwr*. 

lz&«.Zb* ]Ett9*Effl-9$&££l*«tt4ai«tR 

^fcisi c&#g i tfra c r ce%«»£9 y -r 

4t2O(0nlMOS h^VvA^tflliJih.i'l'VA 
-57t^Un IMO S F E T 3 ©tf- M=tt«* 

[0029] ifcrf&fc. MOS-f 7 14. 

MOSFET5tnlMOSFET6*bM*K n 
iMOSFET 5©7*- HAW $ 4©tti*|C8« 

£*t-5. *fc. nlMOSFETSfflKU-f^inSM 
OSFET6©KK >fctf]ftlt*FtU -t©tttt*tLfc 
fflJ»*<nSMOSFET3©y-hlCft«**l4= *L 
T. nlMOSFET5»V- XA^S^E VDDfc 8$£ 
nlMOSFET6©V-X6^7>KGNDI: 
MOS-f>/5-Si(DnlMOSFET6(D 
tf- hi*. »IELfcfl#S 1 ^RCeiM^^LTp 

IMOSFET2 i=awi4*i*eaii©3fc+i=tet»T» 

[0 0 3 0] ftl=B»ft©ttffiSKW*-«. <I#3SllcJ: 

pSJMOS FET 2|C&$££*1. ClOpSMOSFET 
2jb<5*R®fcft€>. C©«»I4, 14(0^77 (B) 
©ffjftlc«af4. *©*. 4'CDSIiMO 
>/<-4r7t©3R*©affi (Tdelay) fclfg 
ttrSE€-^A<nSMOS FET3ICIIIML, niMO 
SFET3A^a«ffitft5 0 C©tt«gl4. 04©75 
7 (B) Ofi&KHg+S. 

[0031]$/:, nlMOSFET3Oy-h^(0A 
*©iFlca*N*lfc^ 7leJ:oT, niMOSF 

ET3©y-^A*-r4«E«#©*ty*»*L-t© 

*Efll#*fttt4:-r<& = i:lc«fcy. Y- h^cDlf^A±i 
a»«MtJB<-r4Ci:i«-C**. C©9ftli. 140 
©y^^ (B) CfeOT, pMO.SfiSy-hMNI^ 
©«*t nMOSeay- hM»«?©1H»fc tfHtto 

[0032] c4ie,©*tti*. »i©*jfi0n'=fci^ra 
fcrac-c**. *fc. ?©*&«&* i ©m* 

fcHttTfc*. LfrU C©*4©Slfi«l=j3L»r©« 
&I4. MOS>f 7 icfc-So fiP*,, MOS-f>;5 

-9 7$iU«nlMOS FET5A'piMOSFE 
TT'fcfttf. n£jMOSFET3©>r-MC#ij&£*l.g> 
mE11^l*lilS«E VDD fc y 7 > K fc ©M * 7 )UX -T > 
y-fSdfc left nlMOSFET54'niMOS 
F E TTftifcftlCnfiMO S F E T 5©L* IMI1E 
(Vth) f£l7Ttf-5©T% nSMOSFET3©^-(- 



% (VDD- Vth) fcy^vKfcwiHSX'f cfc 

ICftS. C*llC«ky. nSMOSFET3fl)y-H;i 
***l««ffi«*»«»&*t*-fcl=fty. nlMOS 
FET3«-CH*-rsm^©il!iBSA<«l^f»HT. *7h 

l-S^fctf-e^a. 

[0 0 3 3] H5IC. tt*H©BIS©Ett->A 3 U— > 
3>©*S£ (VE&IIS) fc. *JSW©$4©SIJS0|©I5| 
»©0»->aSU-*>3>©«* (*ES») 
1\ 05© (A) 14. «£*©«4iS£!MOS h^V^X* 

©eay- h6*-r*s»t*©Eitti'i3 u— >g > 

©«»*SU 05© (B) 14. $&4©£J£0l©fi*tS 

mos i*7>$?x*©ea!y-hs*rr*0ttfc*©@ 

B->iSl/-i/a>Ott*ijit. 
[0034] 05© (A-1) l=*-Tfit*«l=fiL»T 
14. Kf W n SMO S F E T 3ffly- H:li-f >/< 
—9 4ffl#ffilCJ;oTplMOS F E T 2 «fc y tSfcieft 
^ftS-fcleft*,,, »50© CB-1) ic^f 

**W©*JSff!l=J3l>TI4. SEi^nSMOSFE 
T 3 ©-7 s — MCI4W • * 4 fc M O S -f $t 7 © 

#ai=*9TpSMOSFET2 *ytiStlTtt*&*il 
6C<tlcft&fc#|C. nSMOSFET5(DL^ta 
E (Vth) tzttTtf-otzWE. (VDD-Vth) A<nS!MO 
SFET3©y-Hc#|&«*;h,5Cfcl::fc3„ CtlKJ: 
y. nSMOSFET3IZgittlS K l"f >B9K©l:*t p 

imosfet2 icatt*v€»aa* y t«c 

[0 0 3 5] *fc. 0 5 (A- 3) l4«Eiy-h^©A 
*«E1B#atf KU'f>«aicfclt*«E«#. 0 5 

(A- 2) l*fl£*«@»©'|gtt->iSU-i/3>©tt 
JL *LT0 5 (B-2) ttMKMBMOBK^a S U 
->3>©«SS*t„ 05 (A- 3) 

14. I§I1^bpiMOSFET2tnMMOSFE 

t 3*«©y- h^bHsmEii-^ m&3kv- km 

Wfi#) fc pSMOS FET2tn SMOS F E T 3 © 
KU-f >«l=JSIt««Effl^ «3>t*— ©B# 
IHttlHtSa-r. ftfc. «»©JR:&fitt**rr.5«tlIS! 
MOS K^vXSIcfcLvCte. *a**5R*filc8th.« 
fc*. *««©KU-YV/V-Xfct»5*»l*XSlc* 
Ib-T -5 c fc left c c-ett«fi±H 5 + JiSPiefSK 
*i|ifc««*Kl/-f>fcL. T*lcffiK**tfc««*V 
-Xfc-TSo 05 (A-2) fttfBS (B-2) ». ft 

*mtm&m&*o>« nSMosFETscy-Mcs 

f»*XfcmE1I^ ((5nft*JI.MOSFETIDMiH! 
*) . pfiMOS F E T 3(DV- HcSbtlfctEBt 
(©pfV^Jl-MOS F E T ©flJjtPH^-) SL^p^MO 
SFET2fcnSMOSFET3© V-^«l=*SI+4« 

eim^ «3>t-*»»«#) ©^r B iws»$*-ro 05 
(a-2) si/05 (b-2) 14. »^ya<-r<6fc«) 

l=HB*>i 5 U-v 3 >^S$^B§1bLT0le« Lfct 
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©^SoBBv^SU-vaViS^©*.©!*. 0 6 

ICsFStlTl^S. B6 (A) #05 (A-2) l=*fj£ 
L, 06 (B) A<05 (B-2) |c3*(E**. 
[0 0 3 6] a*fl<DE]»S/a.5U— i >3>£ 

K (A-2) tSM«>i5l/-v3^S (B 
-2) £ifc&LT<^£o (Pnf^^JUMOSFETfl)^ 

- Hcfci+<5BEffl*i*, (a-2) icifc-irs 
ffitfi (b-2) ©^g<tfotu§. S£jfi0!l 
©08&flU£ICj3^TI*. nSMOSFET3lc35tL«.m 
%Ltf'ptj:^Zk£*LXl^ a ItoT. »56G3©I!8&« 

1= J: * W xftte© sfefc * W±-e # * £ 1> 3 C i: A<-e 
£So 

[0037] H6i=. *«na>«4a>«ttMa>BiBa>gi 
B->a£U-: >3>«>ttft (1ESIB) ^(£««a>lslB 

til*. 0 5 l=;MIW©ttH©fcftl=BSMlc S LfcB 4 

>©«!!©*«§£ 6«»OBR'/a 5 U-v a 

**Lfc*©-<»**. 

[0 0 3 8] H7lcfc^r. SIl:«i*i5KM>t 
3Slift*ffl (05 (A) ) l:fct^(DnlMOSFET 

>B£li£itff (0 5 (B) ) |:fel»t(DniMOSF 

lvtfl)nlMOSFET3l:S^ K U'f >B3£A<fp-* 
«©EIBl=*iin:©nfiMOSFET3fc3fch.* KU-f 

>mgt<fc y l\= i 1*0 i ftfc\ 

07TM*, 5 00 p sttiftlCfcHTI*, 05K:J31vC;f: 
* *i.S a >7*>y- 8 4«*B*n**lSllc«3t)6<3lE*i. 
4. 6nsttiSlcet^Ttt3>x>-9-8!i«ttBS*l4* 
«(c*5it3i«3Mi4fcit>. 5 0 0 P s#j£-C?l±jE7J(fi]lc K 
L"f VB&tfBtl. 4. 6ns#iS-Cttft*SlcKU'f 

[0 0 3 9] 

[&B©*ftB] B-tKBLfeBK. **8BI=J:tl.l*. B 



ssgMo)«stt©ifii±st;BAii©(a)±ics»-r«o 

[0040] BK. u©*7 h**'J7»Si::J:*T/< 
* xm±a£fcfpjh£tt* h 5 >X -7 y ?- h ft a * ffi 
ffl-T SH* ft ESS ttzL^*. J*)y7?ay7 % XO 
RY-h) l=BH-r* = fcl=J:y. *9h^U7»S 
ic^iT/Wxtttt^bicSLTitttflEroBtxEiBiatt 

A<51^ t ft So 

[BB©B*ftiS.B] 

[H1] *BM©Bi©BB«**-*-HT?*«. 

[02] *Bn©&2©£K&£«-rB-eft&. 

[0 3] *5§B^©|g3©*ffiei^*f0-CfcS o 
[04] *HBJJ©lB4©HJ6$£7p-f0-efeSo 
[0 5] *fElB©m4©§Ufi«©0»t*©@B->i5 

U— >g>©tt* (BEBB) at;aSHH©lilBfc*© 

So 

[0 6] £B©*£H©£4©£lKtt©lilB©!g]B->;L 
SU— >a>©H» (BESRB) ift*0l©®S&©[5]5& 
5/a5U-i/3>©«» (BEBB) $^-T0-c?feS. 

[0 7] 4:Biq©B4©%BB©BB©BBi/a3b- 
->3>©&3i (KU'fvBS) £tt*fl©BB©IIB$' 
a£U— ->a>©*S£ £*-f0-C& 

So 

[08] *>y MF*'J7ft£i::.>:* KU-T >Bas**© 
BBS ^1-0T?fcSo 
[»^©8tW] 

1 

2 plMOSFET 

3 nSMOSFET 

4 -< 

5, 6 niMOSh7>vX$ 

7 

8 
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uu 
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